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(54) LIQUID-SAVING LIQUID-SUPPLY NOZZLE USED FOR WET TREATMENT INCLUDING 
CLEANING, ETCHING, DEVELOPMENT, STRIPPING, ETC., AS WELL AS APPARATUS 
AND METHOD FOR WET TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water-saving 
wet-treatment-l-quid supply nozzle, a wet-treatment 
apparatus and a wet-treatment method in which the 
consumption amount of a wet- treatment liquid can be 
reduced to 1/10 or lower as compared with that in 
conventional case and which can obtain a higher 
cleanliness degree as compared with that in conventional 
cases. 

SOLUTION: A nozzle constitution body 50 which is 
formed in such a way that an introduction passage 10 
which comprises an introduction port 7 and a discharge 
passage 12 which comprises a discharge port 15 are 
formed, that the introduction passage 10 and the 
discharge passage 12 are crossed at their ends on the 

other side so as to form a crossing part 14 and that an opening part 6 which is opened toward 
an object 1 to be treated is formed at the crossing part 14 and a pressure control means 13 by 
which the difference between the pressure of a wet-treatment liquid coming into contact with 
the object 1 to be treated and atmospheric pressure is controlled in such a way that the wet- 
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treatment liquid coming into contact with the object 1, to be treated, via the opening part 6 does 
not flow to the outside of the discharge passage 12 after a wet treatment are provided on the 
side of at least the discharge passage 12. 
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mmmcrMM] 

*AP*^rr**Ail»t— SBfe^-y him/aw*?*. 
s& k £ * ti m<o « iz a w x l *> x * m 

j&th k k fcicK53S»fc:, v hjasilirtciWtT 

wn^-!>iwpgis£i§(tT&.£. jxivmmh . wmm 

[ MM 2 ] MIE#P EfiiU»f3# ttJ OcoXM.'KOMWm 
bfc^xy hiSIMk, ±iEJ!lflaMi-i:<?DWKIIfci 0 

WlS*IWflW-4 iotL^t&Mt -T&mem 1 IS 
tt^> ^ x •/ h «ig jffl K*S SXtV. 

[ 11*11 3 ] - y bmmmtoBSj t *MJ±tcDmz 
fflM-?&t:iib<7)j±j]Mw^mm. mmmmmT'mzm. 

tix^&ztzftmt-r&mmiumcoTy^v bm% 

[ff*iS4 ] ->x bmmm e>mji t j^mtcomz 

tp>t>tof%L, k i> l^f>X7 

k SI* LT 1^4 ^x -/ h«!&«&*>JEE*J Sr SBart"* £i>6<0 
MEJj-ty^^com^zX 0K« 

MjWftltfcjfcfci k -TSMfSa 1 IBKO^x >y 

-r s ftasani: Sri S3cna5 k ei * -re k» Ass#&tx 
v * l 4 <ov v^u^ 1 iiek^ ^x y v wmsmb j x 
[ft*iR6 ] is^x.y bmmmzm^m&ns-t&tz 

*>05#»£RWi Z\ k £Wfk k -Tl.fi M 1*^L5« 

t ^-fti^ i iiiatK^^x ••/ h mmmmra j x;k 
imemn Kwojasaaa 0.2-5 mh z ^^ 

y- .y fMW&TJb&Zt £Wtti:-$-4M*Jl6lMI<0 

T>x-y hjeaswtt&yx^. 

[ff*if8] j8^*^«slB^i^^jgWi£SMf 
wllStft^x .y h^l^jnaHoffi^h^^M 
LTTFM^ftS^JK^O— 9 O^a *><J0V^-ftL^c7)ft 

v * l 7 01 1 iftea^ ^x.yi »a«ef^ y x 



*« 1 *v ^ l 8 cr>\ 1 niE»«^x -y h mm® 
%&;X)V. 

imm. 10] ^x . y h s^BRflcsmstiBJKfcfii^ 
$mm i4^L9 co^-ftifr 1 rHiBtto^x -y h^iss 
[tiwoii 1] mtmm&ximmAmmmmxfo 

&Zb&WBlk-t& m&R l^rv^Ll 0 co\ ^fu6» 1 il 
[11*31 12] ffi-^X v hJBlflWflR'^X -y N^SH 

*aiw»a l^utii co^-tiifr i inetfe^^x.y 
a^ffi^yxvp 0 

[flt$3 1 3 ] »^X -y hJllW^X .y h^lffl 

ttsitassi^i i 2<7)^m^i nfea^^x-y 

wfc&fc 2 i t * wa t -t&mT&m i&^l 
1 3iov^fL^ i laiattco-yx y hMSM^y x^ 0 
[ mtm 1 5 ] ME#AiiK<7) v vftdtp~ii£.mmBi 

SRttfci t **H8fc-*-4»*3B 1 4fEK^'7x .y 

[ 11*31 1 6 ] Sffie W AMff§^ V ^tL<73fI IZ t, j@ 

Stt*ill 4lB»co f >x.y hMIM7X;k 

[f»*jai 7] ^Aiig#^(i^^sft±ia^3£M^s 

*fc2*JgjaLfcifc»ai:-*-*ill*«l4rV^Ul 3« 

^-m^ i iiiatfico'yx-y h^^s^yx^,, 

[ ft *if 18] ->x -y h wmfffflffiXlix f+> 

7woummixm\tmx\mm<.x'fo%> z t mm 
t-rsfi*ni^^L i 7^^-r^nifem^^x.y 

[it*^i9] imnmco±%bmm.hx\^&*7^ 

-/ b MHffi^)J±7J t AmJ± t C0^«*f k tl% < * 0 . tt 
x . y h^afe^SftdJL*^ i 3 fci!wSr< k tWAJIKHI! 

xii, paijfflBfliK, -s-cKMnaifca^xy bmm 
mmm±m^xm.tam^m^ i k k -r §a* 
ji i &v ^ l i 8 cov i-rn.* 1 1 JiteK^^x ./ b mmm 
%&;X)V» 

Cll*^2 0 ] ^X -y h^JIM^^^#± 
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^SII^rai^r^L 1 9W^iVi*»13Hie«^x«y h 

[zmir t>tix uhc\t t-t &m #s i l 2 0 

[11*112 2] Mf*Jllfcv>L2 l<ZHYtfftj&»lflHE 

/UO^AP'Wx -y fcfttf>#4Sfc , 

Bo 

^x.y b^%«oafi : *-[*jt^< 1 1> 2ffliii±ias§ 
wmm. 

1 11*11 2 4] W? x -y N M» t^x 7 f ffiUffift 
J&/X;lt S-ffiMeUt^UlSiir^^^x-y T-»^£ 

t , S^X >y t mm LX V ^& ^X >y h SQ.I1 

MoJ±7lt AMffitoM^W^i t izX iJi^i-y 
Wll«7X;W^t^i -y 

x.y hassfct, ffi»Lfc**£«^)«*fcftiMis** 

[000 1] 

IM^y^K ^x.y Migfsy^x 7 bMS^r 

[0002] 

[ooo3]«, a 1 9 tia^ijfe^afc&MRWtffl 

^S»:h.T^4. HI 9fctilvCBl 9(a) (iffflffiiaT" 
h <0 , 111 1 9 ( b ) i4¥HllT£>& . 
[0004JK1 SHilf, ^WA^foKSWl/S: 

ft< & 1 Oiiffi fci^X -y > ftOSfflcffift JX)V1*m\i 
[0005] icD^X-y Mllf^yX)l/2t(l ll 



[0006] 4 ft, 3t?t?stMH z^aBa^jH^issft 
[0007] suso*. TOM^y*. =tw*. 

l|^ffi<^^£-»^*AP 7 A>feJJ6»aflB&S4 

asawfiiSH^feae^aE* awe, ^ »ew 

4-^-tm ^/PSriffcBiS-JN&BWC. 02 0{c^-T^ 
x .y h n««yx;k 2 1 r t <fc o ^«it co y X)V* 
fflv^T U yxaM (HRWfclijBK*) tc± 0 U 

[0 0 08] L*^L. ±iaL^*60«t^Sffit:{i^ 

[0009] (Dii iiasi«urt» u 

[0010] 5 0 QwxPiemM. 1 ^^jf-SrW 

ffi^r 0 . 5 11/ c m2 K7PcoM^JS?rajSL i 3 k 
-fhk. 2 5 — 3 01/m i nW&<?M&m5 Z.V V > 

xw^m^imi-^irmm^vK 2 5—3 0L/ m 

lot. 2 5-3 0L/mi ntTNOM^-T!. 

(4 , *) Xfo h if. ■ttlX fc . 25 — 30 

L/m i ngfiCiOJKcOflefflJIk^r^TV^^li, SWiS 
^M^^±(f. Stii^yX;U'J -y bfS^/jN^< 

lt v ^ z k comskxh o , m^mjcomm^m^zh 

4. 

[00 11] (2)S2fl IMtl&MHzfia?) 

0. 7 — 1. 5MHz^*Sf*LjHfii=SrV^f:V^dRM 
X'hh, t^t«^X7 h«BHfc4JV^T, W*:f 

iz , JSHS^f-Cfi^ t"f — 5" a >t= J: * 40t - 5*fc fi£ 
$:SrV^MHz1Kfiiac^iB^f«*«fflL*CVift. ft^JIft 

V •> 4 . ±PS(4 . 2MHz lilitOJU^acO^^i , IS 

fct7x 7 hmmmkcvVmtfk&K . jgg&W—co 
[0012] ( 3 ) gS3li, SKt Mffi*&^4 COJ; o ^zm 
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^ t ^ -3 ISJH*** 0.7M.5MH z WMI^COtMWiS 
< , MmW^V— CD$l&tf±% h tjsl^ftX , ill 

[0013] ( 4 ) 314 ti. ^#««»»SmfI#"& 

■s . mriaL^a o , Aa«ift?t* (25-3 01/m i 

JStLTJiO. 5l/cm ! gftt*5. 
[00 14]J;D1SI«M(0. 0 5il/cm2ga 

ttiV^Tfcfll»*«tftoa!3&**tj, Hi 9tSt*i 
1 «JfttfR*f«b^SIJ4J-*«31^|ftHfflOgS^a «fc 0 fcft 
»«A»fiv^ aWtHJE^flPRJIKlHl 9(b) teijcJ-J: 

nmm b Izmir* 0 tzrvtiimmim < ft & atftfl-* * l 

[0015] iiifct, «yx;w^iiai(:ffi^$ 
fufciJH****, El 1 9 ( a ) fcsj^- J: 3 t~A-M»ii§IH 

[0016] 

1 WSBSV'^x 7 «i^RSJ»aL, ^x 
•y h«yffl?S«Offiffliifi!*cO 10^1 jaT^fcffiiW 

Ji^CS £**S<7)^X>y ^X-y h 

misiv^i -y h»i*ffi^ffiffi^i> £ k £ s W£ 

[0017] 

[ isiiSrft^-r * t&x&m ] jjsieb * fc* 

co+fBBHtfD^x >y h «?« y X/Wi , -igc-zx-y 

L . fSWAMSS k ffltiUSm t £ mmoMtfc^ 

»^x.y hKiaisfSjtlftlftTBBP-rSIHPSP^SftTftS 
yX/H»(£flst, ISiHPSP^^LTM^x.y h£Sa«c 



<9£E»H»#«i: i t -T6 ^x .y hM 

[ooi8] A^^^x.y hMasiati, 

tz. s^x.y hmmmzmfxmn-rimn^mfc 
wcsnfeLft^x.y hwmm&vx.v hmmmz^ mm 
-c v »4 ^x .y h ^fi^c7)j±^ t ^^j± t com mm-th 

kiWSmzi&Wi^Mztbctt'gLk. ^x-y h^ajg 

f*^?gt . R^X>y hMa?S^}H3&^iS^X-y bMS 

J^ft<tttti.;i^iifc«^x7 
h^a^«T-S)S. 

[0019] ££t, ^X y HUSfiSeWft^X^f:*^ 

x.y hMa^t^ffl^ftffi&icfc^T^x -y bmmm 

k tf-mtt tzmmcoiSrSizzco-mtLfz >>X7 w 
mmimyx^mm^raiii < , e3jw«»0>h» 

t £ if AS^^VTt i 0 ffi^c $ fit ^ h i. 5 ft^ 

[00 20] 4)fc, *%HJ«50->X -y h^a^{±. 

x-y h^a^t ^x-y mKHsea&yx/i'i: tffl#jwtc 
sis^ia^xv hjsaa^^x-y N^a?sffi^y 
x;^^M^x-y h«yisnd«»c«afrL, f^x>y bm 

Mftif&y'XM^l^x -y b®a!Bjfc:ffi*& Lfc^x -y 
h^aM^ , IS^x.y bWmkWMLX^&Vx.v b 

Lfc^J2UW>»#fcBHM3-fr4 - tft<tt-7x.y h^i 

ifflLb*" ^iffi«:tfflt««^7h ^a* 

[00 2 1 ] *%0J#ii. tzkUf^Jz^y IH^-o 
Sgfem^M L^O J: o %toM£%ti . fft^ 

ff^tift ^a&£#?K Lfc t i ^.i^co «t o ftast*-^ 
«o-c»^ai:«jaiM.*»fc. -rftib*>. sxibc7)ffin 
m 6 *»<5>i!fe»iifc&*§aftS*i4 . MR l ^ffifJJ ( a ) 
$ ti 6 1 {i^EPA^ritj C jiff L X v ^ ft: 

mm^-dmLtzmmmmmmi. mmicommz 
ftfti> ct 3 izmm i ^asb taims . mmk<?>m$ 
mi±ss-~ r 4 ^/^^T-v^ftftbswt^a t # 

3, ^Siiis^f^St^^W^-T 1 ^ 9iWfWtk 
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fit tm t h hire fohfrt? wttwrn hmuav m»m i> m 
[0022] zcoxoiz, m<fmzm<L. v>xdc& 

[0023] f^T, *8ffiircii, *7x -y hJKKS^ 

i»b isiawcitiJcffittT* ^x y h tsmzmizts v * 

OteLfc^Xy hKfflfiR* s ^X-y hMS^tti^L^ 

^J2W^)9^fcllltWfc«MS-e-* - k &<M^x -y 

x .y h^aM^fttfet^f-tatA'Ss ; t izx <ounm 

[0024] B+t*tBEf±-*-4feft^)a»f: LT*^BJ 

[0025] arizmmmizj: vmmic&mti. 

[0026] 

2 iss-*-. 

[ o o 2 7 ] si i tewmwm-ch o » 02 ( a ) jjtb 

0. 02 (b) (i^ffi@T-S>4o 
[0028] HlfctSlvCs 2A^X7F»llftfey 

xn/rab*. i«^i7Mi«yx;i'2ii ±k 

US. 

[0029] -ftnfo%, /X;«ft5 Ofi. -ffifc^ 

x -y b jytas 5 saBtA-rsfctfxowAP 7 &frr s»a 

ji» 1 0 k , -SBfc^X -y h JBSSftO^X -y h«ra?K 5 
'£^x-y hj^«jR*ks»aJt-*fc»<?5»ajP 1 5Sr 

*rrs smsies 1 2 1 £?fm l . is^amm 1 0 k mi 

JISR 1 4 ^Mt 4 fc k i> tcKSUSE 14t.»x >y 

h^a^ nciftittrBBP-i-siBpajesiittT 

=3r4. E;WJ«as 1 3(5, S^x.yMlfti tRML 
^^x-y FMI^iy hJBSSSMc, f»£tjjlff& 1 2 
tcSBh.i.fcdfc:, WPgP6coAMt»MLT^S^x>y 

h ®a?«Wj±Sj (Wyl iilWSIIj] k ft^X -y 

h SPfi^W^Hc^HSf * t> £t* ) fc AMJE k <Wtti 
# k rfx-g> «fc d < k l>m&m$& 1 2 WKRttT * 

[0030] (4, J±7JffiiJ«4 1 3 tiSfffiP 1 5 

x-y bMa^JEE^JtAV^TtiA^JEkM^x-y h&aft 
1 (=ffiH LTV ^ ^x >y bMSM^ffi* k 0>S£*IW»-$- 



[00 3 1 ] tt*>*>* m$ffi 1 2fflkO£E*M«» 1 
x v H8!H«£«g|-$-4:a£M»LT» H!PiS56<7)Am 

ti«uv^^x 7 hjsaa^coff^ (^x- y bwmm. 

co*ffl5S*k«^x-y h^aft^a®«3ftM5ft7JC>-ir 

if) k±%&k^m^kh ^.o^^X^h , 

D, PjSPSF 6 ^AMk f#M LT v ^ ->x - y h ©a^JE 

ijp w Ox>y b«KB£<D5lH5g7Jk«^x.y hX&Ptf 

^a®^®5i^^#tf) kA«EP a ^M«£P w ^ 

P a k-M>^kt~J:>A ^HPi56 ZftLXSm 1 

Sii, Ml fcgfML^M^x.y btSMffii* >7x.y h 

1 2fc»ffiS*ii. 

[00 32] =5ri>. 3cHSEOA#W®«t Ltar^' 

[00 33 ] -rS:*)^. ^x-y b^a^f^yx;^^ 
5' ^x>y h^a?K*tt^t^SI5^ (HPS&6) &. 

?\-nmwzimz j it&zk%<m^-y bmmm m 

[0 0 34] m2tpt>*yip&£$£.* #Ail 
JE# 1 0 4«fff 1 3 mmhtlT Uh. 

[00 3 5] »aS!Kl2fc#Ai!Kl 0fc*fl*lLT* 
MWtTC3*fS(t^t^l.„ i(^J;3tc. ^x-y 

"rarft) £ffij&»oTWfttf>*AaKk »ajil»£»»t4 
iktcJ: "9 S#77 f*I t &rtZ> ir^l-^l Z k 

tret* s . 

[0036] ^rfc, ^x> y bmm.imyx)V2<7)mm 

[00 37] WAjiS« l 1 1 ^-tniie x lio 

[0038] -77, ffl&m$& 12ilfilt ^-TftS^ 
[00 39] «AfflS^ 1 0«W 1 k^-T^iJ^! kP 

ttiffls&i 2 kMi fc^r-^sie^jtt, ^x.y bmmm 

[0040] ^Mg|5 1 4 Sr^-T^M^X .y h^Ift 

(aiK) tstiftr^435#a!i stoft&^x-y h^af^ 
( acK ) i tcjsv vaifl- k , shpsr 6 ^»^x - y h ^a% 
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5 0mmt\ J:9*?4L<J42~2 OmmtM. 

U ffi(tH2*lmmJ:0t>'hS<L,^-8rftt^Xvb 

waa^aatfc: < < & o , *>x - y h^aw^^jg 

M^£^»0#IMWi<&^ -^r. SEHH2 

ft. ±t> t ^Mmx . y h asaaa^x ? 

b W««&yX;l, 2 (sfiqtr* Z. b fc=3r 0 . ^x -y b 
«HJS«»yXA'236*fi<*o , CL4v^ ^x-y b 55111 

[004 1] 4fc, Hj (S^x-y Mffiggftl fcfflPSP 
6iOEgitti:LT<iO. l~5mm**»4L<, 1—2 

[0042] H^ffiCL ffiM«<7)»k M£g#^Dfl 

x-y h$ssifci*>&JMJtt. sses-a-*fc«><io¥aftKJt 

Ti3<£i:##*Ln. Sr*J, JJBHft»UH2 (a) 

^flBJrlMtSifctfffiU*. ^x 
•y bMM 1 fcBPai6 £cDggit£^x . y h^lffitt^ 

WflW -S h . * . SgftXtt 0 . 1 m mOT 

T"S> 4 £ fc siflff * L V 6 » ">X >y b 

0. lmm^K, i^ffiKifl^fcMflW-ftfeft-C* 
[0043] ttz. EUfcfeW^ 1 9J4, SliR&itffl 

MKb commit ix.^:<^:K) . «^x- y H&mi#ft 

ml*^* 5 £^&< t c>«Aaif& i o mxAmaim» 
mm ^-?tii)^ift,zmfg> . frfrh mmzmm-t & #x 

{ 2 ) H3£fi<7)iiJSM£Srr, 
[0 044] *W«, M^x-y b5M5jl ttiMLT^ 
S^x 7 f M« fc AMJ± b Off £ «t 0 fflf ^=5: 

[0045] ^ttI5MB& 1 2«<0£EWSMf»UiMPai6 

hmms&nmmzz&jzm&i 4<?«^x>y b55M 

tSM L T ^ 4 ->x >y b MH^^JE^J ( ^ x -y b «saJS<?D 
^1B3I;*J b S^x „ b M»^)^affi«Hffi5S^i i # 

[0046] i t , mrmU2 7 b*7 

x-y h««»ttl&yx^2«9*KBP 1 5 t(»7j<ie«2 
5£:frl/tS»IS*i., SMtiRK 2 7 (4«S* 2 8 fc i •) 



[0047] #fck^B2 7^S@PtC{^S';l^y3 OjWR 

2 9 tc «£ *) WKtftftoti& . 

[0048] #^MT(i«|fflgB2 2 £*LT 

*J 0 , MffSSK2 2{±#AaSS 1 0 IzHlfh <>x-y hjji 

. o^7it>i;yv 2 9 £ Ig«rt l» . 

«. yc;^3 0i!tf5«^-fc, SM^H2 7^)±T»fci 
0 M^x -y b ^Sifti: 8^4 LTV^^Xy b Kkaffi^E 

[0049] ( 3 ) H4 KflbeoSBNsWtS^-. 

[ o o 5 o ] S4 v«t s 2 *^x -y b^a?Sfit^y 

[00 5 1 ] ~f%ht>. -SCfXy b®HM5 Sr#A 
^4fcA«*AP7**?-4*AiIKl Oh, 
x .y b 3t!iafS:<7)^x y b 5 ' £ ^?x -y b 9m<D& 

j^swai-f ifcftcowajp i 5 ^^spjBaiKi 2 1 
«u n#Aas§ i o t KSf mas§ 1 2 1 * 
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CLAIMS 

[Claim(s)] 

[Claim 1]A wet treating liquid supply nozzle comprising: 

An ejection passage which has an outlet for discharging a wet treating solution after wet 
treatment out of a system of wet treatment at an introduction passage and an end which have a 
feed port for introducing a wet treating solution into an end is formed, A nozzle structure object 
which provides an opening which carries out an opening to this intersection towards a wet-ed 
treatment object while making this introduction passage and this ejection passage cross in each 
other end and forming an intersection. 

A pressure control means for controlling a difference of a pressure of a wet treating solution and 
atmospheric pressure in contact with a wet-ed treatment object so that a wet treating solution 
which contacted a wet-ed treatment object via this opening does not flow out of this ejection 
passage after wet treatment. 

[Claim 2]A wet treating solution which made a release portion to the atmosphere of an outlet of 
said ejection passage movable to a sliding direction, and contacted a wet-ed treatment object, 
The wet treating liquid supply nozzle according to claim 1 controlling a difference of a pressure 
of a wet treating solution and atmospheric pressure which contacted a wet-ed treatment object 
with a suction force based on a principle of a siphon generated by the difference of elevation 
with the above-mentioned release portion. 

[Claim 3]The wet treating liquid supply nozzle according to claim 1 using a decompression 
pump formed in the ejection passage side lower stream for a pressure control means for 
controlling a difference of a pressure of a wet treating solution, and atmospheric pressure as a 
part of the component. 

[Claim 4]The wet treating liquid supply nozzle comprising according to claim 1: 

A decompression pump with which a means for controlling a difference of a pressure of a wet 

treating solution and atmospheric pressure was formed in the ejection passage side lower 

stream. 

A control device for constituting from a feed pump provided in the introduction passage side 
upper stream, forming a pressure sensor for detecting a pressure of a wet treating solution 
which touches at least one wet-ed treatment object further, and controlling a drive of this 
decompression pump and this feed pump by a signal from this pressure sensor. 
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[Claim 5]A wet treating liquid supply nozzle of claim 1 thru/or 4 having made this intersection 
face a rectification part for supplying a wet treating solution to this opening uniformly, and 
providing in this introduction passage and/or this ejection passage given in any 1 paragraph. 
[Claim 6]A wet treating liquid supply nozzle of claim 1 thru/or 5 forming a means for giving an 
ultrasonic wave to this wet treating solution given in any 1 paragraph. 

[Claim 7]The wet treating liquid supply nozzle according to claim 6, wherein frequency of an 
ultrasonic wave is a 0.2-5-MHz megasonic ultrasonic wave. 

[Claim 8]A wet treating liquid supply nozzle of claim 1 thru/or 7, wherein an ultrasonic element 
has one angle of the inside whose angles in which extension wire of an ultrasonic oscillation 
side of an ultrasonic element and extension wire of a treated surface of a wet-ed treatment 
object are formed by crossing are 0 to 90 degrees and is provided given in any 1 paragraph. 
[Claim 9]A wet treating liquid supply nozzle of claim 1 thru/or 8 having made into two or more 
Yamagata thru/or wave-like step shape a portion of a ceiling which counters a treated surface of 
this wet-ed treatment object, having attached a fixed angle to a level difference part, and 
installing two or more ultrasonic elements in it to a treated surface of a wet-ed treatment object 
given in any 1 paragraph. 

[Claim 10]A wet treating liquid supply nozzle of claim 1 thru/or 9 forming a temperature 
adjustment part and an incubation mechanism which a wet treating liquid is held to temperature 
predetermined given in any 1 paragraph. 

[Claim 1 1]A wet treating liquid supply nozzle of claim 1 thru/or 10, wherein this ejection passage 
or this introduction passage is plurality given in any 1 paragraph. 

[Claim 12]A wet treating liquid supply nozzle of claim 1 thru/or 11 providing a measuring part 
which can measure the length of distance to a wet-ed treated surface of a wet-ed treatment 
object given in any 1 paragraph. 

[Claim 13]A wet treating liquid supply nozzle of claim 1 thru/or 12 forming a mechanism which 
can move in a parallel direction, a perpendicular direction, or the direction of either of the angles 
of 0 to 90 degrees to a wet-ed treated surface of a wet-ed treatment object given in any 1 
paragraph. 

[Claim 14]A wet treating liquid supply nozzle of claim 1 thru/or 13 forming these two introduction 
passages in right and left of an intersection across this ejection passage given in any 1 
paragraph. 

[Claim 15]The wet treating liquid supply nozzle according to claim 14 providing an ultrasonic 
element in either of said introduction passages. 

[Claim 16]The wet treating liquid supply nozzle comprising according to claim 14: 

It is an ultrasonic element to any [ of said introduction passage ] side. 

A mechanism which can carry out oscillation or simultaneous continuous oscillation of the 

ultrasonic element to pulse form alternately with fixed time. 

[Claim 17]A wet treating liquid supply nozzle of claim 1 thru/or 13 given in any 1 paragraph by 
which it is forming [ an ejection passage / in right and left of an intersection ]-across introduction 
passage-two characterized. 

[Claim 18]A wet treating liquid supply nozzle of claim 1 thru/or 17, wherein a wet treating 
solution is a penetrant remover, an etching reagent, a developing solution, release liquid, or 
ultrapure water given in any 1 paragraph. 
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[Claim 19]lt becomes impossible to take balance with a pressure of a wet-ed treating solution 
and atmospheric pressure in contact with the atmosphere of this opening, When a wet-ed 
treatment object is lifted, at least so that this opening and a wet-ed treatment object may not 
contact The introduction passage side. Or a wet treating liquid supply nozzle of claim 1 thru/or 
18 providing this opening and a blow-of-gas part for wet-ed treatment object contact prevention 
at one side at the ejection passage side given in any 1 paragraph. 

[Claim 20]A wet treating liquid supply nozzle of claim 1 thru/or 19 characterized by having a 
valve or a shutter for a safety catch of a treating solution in an introduction passage, an ejection 
passage, and an intersection when supply of a wet treating solution is suspended given in any 1 
paragraph. 

[Claim 21]A wet treating liquid supply nozzle of claim 1 thru/or 20 when a treating solution in an 
introduction passage, an ejection passage, or an intersection falls, wherein the 2nd wet treating 
solution introduction passage for filling a treating solution in an ejection passage and an 
intersection is established in an ejection passage given in any 1 paragraph. 
[Claim 22]A wet treating liquid supply nozzle of claim 1 thru/or 21 given in any 1 paragraph, A 
means for moving relatively this wet treating liquid supply nozzle and a wet-ed treatment object, 
A wet treatment device having a wet treating solution supply source and a means for supplying 
a wet treating solution to a feed port of this wet treating liquid supply nozzle from this wet 
treating solution supply source at least. 

[Claim 23]The wet treatment device according to claim 22, wherein said wet treating liquid 
supply nozzle is arranged in at least two or more directions of movement of a wet-ed treatment 
object. 

[Claim 24]A wet treating solution is supplied to a wet-ed treatment object one by one from a wet 
treating liquid supply nozzle, moving relatively a wet-ed treatment object and a wet treating 
liquid supply nozzle, A wet treating solution supplied to a wet-ed treatment object from this wet 
treating liquid supply nozzle by controlling a difference of a pressure of a wet treating solution 
and atmospheric pressure in contact with a wet-ed treatment object, A wet-ed disposal method 
discharging from a wet-ed treatment object without making portions other than a supplied 
portion contact. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to liquid shaving [which is used for wet treatment 
including washing, etching, development exfoliation, etc. ] type a liquid feed nozzle, a wet 
treatment device, and a wet disposal method. 
[0002] 

[Description of the Prior Art]A Prior art and a technical problem are explained from a viewpoint 
of washing among the wet treatment of the surface of the substrate for solar cells, a liquid 
crystal substrate, magnetic substance substrates, and the substrate and other large sized 
substrates for plastic packages. 

[0003]Conventionally, the washing station shown in drawing 19 is generally used. In drawing 19 , 
drawing 19 (a) is a side view, and drawing 19 (b) is a top view. 

[0004]lt is washing by using the wet treating liquid supply nozzle 2 for the upper surface of the 
substrate 1, and supplying other penetrant removers, such as ultrapure water, electrolytic ion 
water, ozone water, and hydrogen water, moving the substrate 1 in the direction for example, of 
the arrow A. 

[0005]As shown in drawing 20, the penetrant remover feed port 7 for introducing the opening 6 
and penetrant remover which turn the penetrant remover feed chamber 4 and a penetrant 
remover to a substrate, and derive them to the penetrant remover feed chamber 4 is formed in 
this wet treating liquid supply nozzle 2. 

[0006]ln order to give the ultrasonic wave of the MHz band neighborhood to a penetrant 
remover and to raise a cleaning effect, the ultrasonic element 3 is formed on the penetrant 
remover feed chamber 4. 

[0007]Other penetrant removers, such as ultrapure water, electrolytic ion water, ozone water, 
and hydrogen water, are introduced into the penetrant remover feed chamber 4 from the 
penetrant remover feed port 7, and it washes by supplying the substrate face which is a washed 
object via the opening 6. After washing by this penetrant remover, rinse washing liquid 
(generally ultrapure water) performs rinse washing using the wet treating liquid supply nozzle 2 
shown in d rawing 20, and the nozzle of the same structure in order to remove the particle etc. 
which are the purposes of removing a penetrant remover from the washed object surface, and 
remain. 
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[0008] However, there are the following problems in the above-mentioned conventional washing 
art. 

[0009](1) The 1st is the problem that there is much amount of a penetrant remover or the rinse 
washing liquid used. 

[001 0]For example, washing of the substrate 1 of 500 mm squares is performed using penetrant 
removers, such as electrolytic ion water, If it is going to attain the cleanliness of a 0.5-piece 

[/cm ] level, the ullage of the particle (for example, aluminum 2 0 3 particles) on the substrate 1 

after performing washing by this penetrant remover, and rinse by rinse washing water, The 
penetrant remover and rinse washing liquid of about 25-30 L/min must be supplied. It is 
because the quantity called 25 - 30 L/min is stabilized and can give an ultrasonic wave. If 
quantity of 25-30 or less L/min is used, stable grant of an ultrasonic wave becomes impossible 
and it will become impossible therefore, to wash it purely. Although it is as having stated above 
as a reason the actual condition and penetrant removers increase in number, having the 
amount of the liquid used of about 25-30 L/min raises the frequency of an ultrasonic wave, it is a 
result of making ultrasonic-cleaning nozzle-slits width small, and the limit of existing art is still 
here. 

[001 1](2) The 2nd is a problem with restriction of use of the ultrasonic wave of the MHz band 
neighborhood which can be used to say. Under the present circumstances, it is the problem that 
only a 0.7-1.5-MHz ultrasonic wave can be used. In all the wet treatment, it is required for a 
processed material not to start a damage. Therefore, in washing, the ultrasonic wave of the 
MHz band neighborhood which does not start the damage by a cavitation is used. It is decided 
from a viewpoint that a damage arises that a use minimum will be a processed material. The 
maximum was decided when the ultrasonic wave with a frequency of not less than 2 MHz was 
not able to take out usable effective power to the actual condition, washing, etc. as the circuit 
problem of an ultrasonic element to effective power being a low thing and drawing 20 as a 
reason which cannot take out usable effective power to washing etc. -- the distance of an 
ultrasonic element and a wet-ed treatment object — it is raised that attenuation of the ultrasonic 
power to set is large. 

[0012](3) The 3rd has large attenuation of an ultrasonic output in order to supply the penetrant 
remover which gave the ultrasonic wave like the penetrant remover feed chamber 4 to a 
washed object via the thin opening 6, and it is necessary to raise input power more than 
needed, and there is a problem that the life of an ultrasonic vibrator is short. Although effective 
power usable to washing etc. can be taken out in an ultrasonic wave with a frequency of 0.7-1 .5 
MHz, as being shown in drawin g 20 -- the distance of an ultrasonic element and a washing thing 
- there is no difference in attenuation of the ultrasonic power to set being large, the load to the 
adhesion side of an ultrasonic vibrator is dramatically large, it is a slight change of the amount of 
supply of a penetrant remover etc., and there is often a case where it breaks down. 
[0013](4) As for the 4th, there is a problem in the cleanliness after washing. A lot of wash water 
(25 - 30 L/min) is used, and a limit is among the cleanliness obtained even if it performs rinse 

washing after washing enough, and it is a 0.5-piece [/cm ] grade as average cleanliness as 
described above. 

2 

[0014]When higher cleanliness (cleanliness about 0.05-piece [/cm ] ) is called for, there is a 
problem that it cannot respond, in the conventional washing art. The portion of cleanliness of the 
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advance opposite hand b of the substrate 1 which dispersion in cleanliness is furthermore in the 
same board, and is shown in drawing 19 is lower than the portion a by the side of a direction of 
movement. It turned out that there is a problem that cleanliness is carrying out distribution which 
worsens as the distribution state of cleanliness had cleanliness as high as the portion at the tip 
a of a direction of movement as shown in drawing 19 (b), and it went to the back end b of the 
direction of movement. 

[0015]This originates in the particle removed once carrying out the reattachment to a substrate 
face, while the penetrant remover supplied to the substrate face from the supply nozzle serves 
as liquid membrane and flows to substrate edge on the large sized substrate surface, as shown 
in drawmg 19 (a). 
[0016] 

[Problem(s) to be Solved by the InventionJThis invention solves the conventional wet treatment 
device and the problem of a wet disposal method, The amount of the wet treating solution used 
can be reduced or less [ conventional ] to 1/10, and it aims at providing the wet treating liquid 
supply nozzle, wet treatment device, and wet disposal method of ****** which can moreover 
obtain cleanliness higher than before. 
[0017] 

[Means for Solving the ProblemJA wet treating liquid supply nozzle of this invention for solving 
an aforementioned problem, An ejection passage which has an outlet for discharging a wet 
treating solution after wet treatment out of a system of wet treatment at an introduction passage 
and an end which have a feed port for introducing a wet treating solution into an end is formed, 
A nozzle structure object which provides an opening which carries out an opening to this 
intersection towards a wet-ed treatment object while making this introduction passage and this 
ejection passage cross in each other end and forming an intersection, So that a wet treating 
solution which contacted a wet-ed treatment object via this opening may not flow out of this 
ejection passage after wet treatment, It is a wet treating liquid supply nozzle having a pressure 
control means for controlling a difference of a pressure of a wet treating solution and 
atmospheric pressure in contact with a wet-ed treatment object. 

[001 8]A wet treatment device of this invention forms an ejection passage which has an outlet for 
discharging a wet treating solution after wet treatment out of a system of wet treatment at an 
introduction passage and an end which have a feed port for introducing a wet treating solution 
into an end, A nozzle structure object which provides an opening which carries out an opening 
to this intersection towards a wet-ed treatment object while making this introduction passage 
and this ejection passage cross in each other end and forming an intersection, So that a wet 
treating solution which contacted a wet-ed treatment object via this opening may not flow out of 
this ejection passage after wet treatment, A wet treating liquid supply nozzle which has a 
pressure control means for controlling a difference of a pressure of a wet treating solution and 
atmospheric pressure in contact with a wet-ed treatment object, A means for moving relatively 
this wet treating liquid supply nozzle and a wet-ed treatment object, It is a wet treatment device 
having a wet treating solution supply source and a means for supplying a wet treating solution to 
a feed port of this wet treating liquid supply nozzle from this wet treating solution supply source 
at least. 

[0019]When a wet treating liquid supply nozzle is moved here in relative movement with a wet 
treating liquid supply nozzle and a wet-ed treatment object, What is necessary is just to move 
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the unified wet treating liquid supply nozzle, when it is the structure which a nozzle structure 
object and a pressure control section unified, When constituted, a part, for example, a large- 
sized pump, of a pressure control section, it cannot be overemphasized that it is not necessary 
to move a pressure control section, and what is necessary is just to move only a nozzle 
structure object. 

[0020]A wet disposal method of this invention supplies a wet treating solution to a wet-ed 
treatment object one by one from a wet treating liquid supply nozzle, moving relatively a wet-ed 
treatment object and a wet treating liquid supply nozzle, A wet treating solution supplied to a 
wet-ed treatment object from this wet treating liquid supply nozzle, It is a wet-ed disposal 
method discharging from a wet-ed treatment object, without making portions other than a 
portion supplied by controlling a difference of a pressure of a wet treating solution and 
atmospheric pressure in contact with a wet-ed treatment object contact. 

[0021]this invention person acquired the following knowledge about washing which is one mode 
of wet treatment, for example. That is, even if the conventional washing station washed, when 
why high cleanliness is not obtained was considered, knowledge that it will be based on the 
following reasons was acquired. That is, since the substrate 1 will run in the direction of arrow A 
although (a) is washed as for a tip side of the substrate 1 if a penetrant remover is supplied from 
the opening 6 of a nozzle, a penetrant remover after washing which washed the surface is 
carried by the back end b of the substrate 1 so that the surface of the substrate 1 may be licked. 
Since a penetrant remover after washing contains particle, when going to b one end, the 
reattachment of the particle will be carried out to the surface of the substrate 1. Since an 
accumulated dose of particle to inside of a penetrant remover after washing increases like the 
back end, the amount of reattachment also increases and cleanliness also worsens. 
[0022]Thus, this invention person solved that it was in reattachment, such as particle as for 
which worsened cleanliness and many size hung down an amount of consumption of rinse 
washing liquid and which a cause of ******** once removed. 

[0023]Then, in a wet disposal method which supplies a wet treating solution to a wet treatment 
object one by one in this invention, Let reattachment be a prevention plug by removing a wet 
treating solution supplied to a wet-ed treatment object from this wet treatment supply nozzle 
from on a wet-ed treatment object, without making portions other than a portion which supplied 
a wet treating solution contact substantially. That is, let reattachment be a prevention plug by 
carrying away promptly a wet treating solution contributed to wet treatment out of a system. 
[0024]this invention person developed the above-mentioned wet treating liquid supply nozzle, a 
wet treatment device, and a wet disposal method as art for preventing reattachment. 
[0025]An example explains in detail below. 
[0026] 
[Example] 

(1) The example of a wet treating liquid supply nozzle is shown in drawing 1 and drawing 2. 
[0027] Drawing 1 is a sectional side elevation, drawing 2 (a) is a bottom view and drawing 2 (b) 
is a top view. 

[0028]ln drawing 1, 2 is a wet treating liquid supply nozzle. This wet treating liquid supply nozzle 
2 mainly comprises the nozzle structure object 50 and a pressure control section. 
[0029]Namely, the introduction passage 10 which has the feed port 7 for the nozzle structure 
object 50 to introduce the wet treating solution 5 into an end, an end ~ the wet treating solution 

http://ww4.ipdl.inpit^^ 2009-06-19 



JP,10-163153,A [DETAILED DESCRIPTION] Page 5 of 13 

5 after wet treatment - ' -- the ejection passage 12 which has the outlet 15 for discharging out of 
the system of wet treatment, [ form and ] While making this introduction passage 10 and this 
ejection passage 12 cross in each other end and forming the intersection 14, the opening 6 
which carries out an opening to this intersection 14 towards the wet-ed treatment object 
(substrate) 1 is formed. The pressure control section 13 so that the wet treating solution in 
contact with the wet-ed treatment object 1 may flow into this ejection passage 12 after wet 
treatment, It has provided in the ejection passage 12 side at least so that balance with the 
pressure (the surface tension of a wet treating solution and the surface tension of the treated 
surface of a wet-ed treatment object are also included) of a wet treating solution and 
atmospheric pressure in contact with the atmosphere of the opening 6 can be taken. 
[0030]The pressure control section is constituted from this example by the decompression pump 
by which 13 was provided in the outlet 15 side. That is, pressure ****** of a wet-ed treating 
solution controls a difference with the pressure of the wet treating solution in contact with 
atmospheric pressure and the wet-ed treatment object 1 by controlling the suction pressure of a 
decompression pump. 

[0031]Namely, use a decompression pump for the pressure control section 1 by the side of the 
ejection passage 12, and with a decompression pump. The power of attracting the wet treating 
solution of the intersection 14 is controlled, and balance with the pressure (the surface tension 
of a wet treating solution and the surface tension of the treated surface of a wet-ed treatment 
object are also included) of a wet treating solution and atmospheric pressure in contact with the 
atmosphere of the opening 6 is taken. That is, by making relation between pressure P w (the 

surface tension of a wet treating solution and the surface tension of the treated surface of a wet- 
ed treatment object are also included) of a wet treating solution in contact with the atmosphere 
of the opening 6, and atmospheric pressure P g into P w **P g > The substrate 1 is supplied via the 

opening 6, and the wet-ed treating solution in contact with the substrate 1 is discharged by this 
ejection passage 12, without leaking to the exterior of a wet treating liquid supply nozzle. 
[0032]in addition -- if it is made shape which a Coanda effect produces as shape of the ceiling of 
an intersection, balance of a pressure will take -- easy ~ collapsibility -- it is desirable. 
[0033]That is, it is removed from on the wet-ed treatment object (substrate) 1, without contacting 
wet treating solution 5' supplied to the wet-ed treatment object (substrate) 1 from the wet 
treating liquid supply nozzle into portions other than the portion (opening 6) which supplied the 
wet treating solution. 

[0034]ln this example, the three introduction passages 10 are formed in parallel so that drawing 
2 may show. 

[0035]The ejection passage 12 also counters with the introduction passage 10, and is 
established in parallel three, respectively. Thus, washing efficiency in a longitudinal direction 
can be made uniform by providing two or more introduction passages and an ejection passage 
toward the longitudinal direction (drawing sliding direction in drawing 2) of the wet treating liquid 
supply nozzle 2. 

[0036]The liquid-facing surface of the wet treating liquid supply nozzle 2, Depending on fluoro- 
resins and the wet treating solutions to be used, such as PFA. It is preferred from there being no 
elution to the penetrant remover of an impurity to consider it as the titanium etc. in which the 
outermost surface was provided with the electrolytic-polishing surface to the stainless steel of 
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the passive state film surface which consists only of a chromium oxidation thing or the stainless 
steel which equipped the surface with the film mixture of an aluminum oxide and a chromium 
oxidation thing, and ozone water. If quartz constitutes a liquid-facing surface, it is desirable to 
supply of all the wet treating solutions except fluoric acid. 

[0037]lt is [ introduction passage / 1 0 / angle / the substrate 1 and / to make ] selectable suitably 
in 0-90 degrees in theta^ 

[0038]On the other hand, it is selectable suitably in 0-90 degrees in the ejection passage 12, the 
substrate 1, and angle theta 2 to make. 

[0039]The introduction passage 10 sets up arbitrarily angle theta 2 which makes the substrate 1 

and the angle to make with theta^ the ejection passage 12, and the substrate 1 from the 

contacting efficiency to the substrate of a wet treating solution, the discharging efficiency of a 
treatment object, the shape of an intersection, the shape of an opening, area, etc. 
[0040]Distance H 2 of the portion nearest to the wet-ed treatment object (substrate) 1 of the 

ceiling part 18 which counters the wet-ed treatment object (substrate) which forms the 
intersection 14, and the portion near the wet-ed treatment object (substrate) 1 of the opening 6 
is 1-50 mm preferably, and is 2-20 mm more preferably. However, if distance H2 is made 
smaller than 1 mm too much, it will become difficult to flow through a wet treating solution, and 
the contacting efficiency to the substrate of a wet treating solution and the discharging efficiency 
of a treatment object will worsen. On the other hand, when the distance H2 becomes large too 
much, a lot of wet treating solutions will exist in the wet treating liquid supply nozzle 2, the wet 
treating liquid supply nozzle 2 becomes heavy, and trouble appears in movement of the wet 
treating liquid supply nozzle 2, etc. 

[0041]H 1 (as a distance of the wet-ed treatment object 1 and the opening 6, 0.1-5 mm is 
preferred, and 1-2 mm is more preferred.) 

[0042]The value of H 1 has that it is not fixed by vibration of a conveyer, unevenness of the 

substrate itself, etc. Therefore, while forming the sensor for measuring it is preferred to 

embrace the signal from a sensor and to form the means for ****ing and making the wet treating 
liquid supply nozzle 2 approach from the wet-ed treatment object 1. As for the above-mentioned 
length measuring machine, it is preferred to provide at least two places up and down on both 
sides of the nozzle structure object 50 in the drawing shown in drawing 2 (a). Because, it is for 
seting constant the distance of the wet treatment object 1 and the opening 6 by the whole wet 
treating liquid supply nozzle, and controlling the flow of a wet treating solution certainly. As for 
length measurement accuracy, it is preferred that it is 0.1 mm or less. Because, it is for 0.1 mm 
to be good and to control this distance certainly as a minimum of a desirable distance of a wet 
treating liquid supply nozzle and a wet-ed treatment object. 

[0043]ln drawing 1, 19 is a blow-of-gas part for contact prevention. It becomes impossible for 
these method spurting parts of contact gas prevention to take balance with the pressure of a 
wet-ed treating solution and atmospheric pressure in contact with the atmosphere of an 
opening, When the wet-ed treatment object 1 is lifted, it provides at least in either one of the 
introduction passage 10 side or the ejection passage side so that the opening 6 and a wet-ed 
treatment object may not contact. As gas used for this use, nitrogen gas or inactive gas may be 
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preferred, and the air which does not contain an impurity (especially moisture) may be sufficient 
as it. 

(2) Other examples are shown in drawin g 3 . 

[0044]This example is an example which can control the balance with the pressure of a wet 
treating solution and atmospheric pressure in contact with the wet-ed treatment object 1 by a 
easier system. 

[0045]The pressure control section 1 by the side of the ejection passage 12 controls the power 
of attracting the wet-ed treating solution of the intersection 14 by the weight of a wet-ed treating 
solution itself [ based on the principle of the siphon generated by the difference of elevation of 
the opening 6 and the end (portion released by the atmosphere) of the ejection passage 12 ] by 
the difference of elevation, Balance with the pressure (the surface tension of a wet treating 
solution and the surface tension of the treated surface of a wet-ed treatment object are also 
included) of a wet treating solution and atmospheric pressure in contact with the atmosphere of 
the opening 6 is taken. 

[0046]lf it states more concretely, the drainage system 27 and the outlet 15 of the wet treating 
liquid supply nozzle 2 are connected via the drain piping 25, and the drainage system 27 is held 
by the supporter 28. The supporter 28 is attached to a support so that a slide under drawing 
very best is possible. 

[0047]The valve 30 is attached to the tip part of the drainage system 27, and, as for this valve 

30, opening and closing are performed by the valve opening-and-closing drive 29. 

[0048]On the other hand, in this example, it has the control device 22 and the control device 22 

drives a robot and the valve closing mechanism 29 based on the signal from the pressure 

sensor for investigating the pressure of the wet treating solution in the introduction passage 10. 

A robot is for moving the supporter 28 up and down. In a case open [ valve 30 ], the pressure of 

the wet treating solution which touches the wet-ed treatment object by up-and-down motion of 

the drainage system 27 is controllable. 

[0049](3) Other examples are shown in drawing 4 . 

[0050]ln drawing 4, 2 is a wet treating liquid supply nozzle. This wet treating liquid supply nozzle 
2 is constituted as follows. 

[0051]Namely, the introduction passage 10 which has the feed port 7 for introducing the wet 
treating solution 5 into an end, an end -- the wet treating solution 5 after wet treatment -- ' — the 
ejection passage 12 which has the outlet 15 for discharging out of the system of wet treatment, 
[form and ] While making this introduction passage 10 and this ejection passage 12 cross in 
each other end and forming the intersection 14, form the opening 6 which carries out an 
opening to this intersection 14 towards a wet-ed treatment object (substrate), and a wet-ed 
treatment object is countered, An ultrasonic wave is given, while forming the ultrasonic element 
16 and carrying out wet treatment of the wet-ed treatment object. So that the wet treating 
solution in contact with a wet-ed treatment object may flow into this ejection passage 12 after 
wet treatment, The pressure control section 13 is provided in the ejection passage 12 side so 
that balance with the pressure (the surface tension of a wet treating solution and the surface 
tension of the treated surface of a wet-ed treatment object are also included) of a wet treating 
solution and atmospheric pressure in contact with the atmosphere of the opening 6 can be 
taken. This pressure control section is the same as the pressure control section mentioned 
above. 
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[0052] Drawing 5 is the top view ( drawing 5 (b)) and bottom view ( drawing 5 (a)) of a wet treating 
liquid supply nozzle which are shown in drawing 4 . 

[0053]The ultrasonic element 16 outputs an ultrasonic wave with a frequency of not less than 19 

kHz. Preferably, it is a megasonic ultrasonic element with a frequency of 0.2-5 MHz. 

[0054]lt is [ ultrasonic element / 16 / angle / the substrate 1 and / to make ] selectable suitably in 

0-90 degrees in theta 3. Preferably, the range of 2-45 degrees is desirable. 

[0055]Thus, when a megasonic ultrasonic wave is given, the improved effect of cleanliness is 

remarkable. 

[0056]Although the example shown in drawin g 5 is an example which formed the one ultrasonic 
element 16, it shows drawing 6 the example to establish [ two or more ]. The example shown in 
drawing 6 is an example which put in order and formed the three ultrasonic elements 16a, 16b, 
and 16c in the longitudinal direction (drawing very best down). Thus, when more than one are 
provided, since an ultrasonic frequency and an output are changeable suitably, respectively, 
uniform washing can be performed. 

[0057] Plurality may be put in order and provided not only in a longitudinal direction but in a 
transverse direction. A longitudinal direction and a transverse direction may put in order and 
provide plurality. 

[0058](4) The following example is shown in drawing 7. 

[0059]The means for controlling the difference of the pressure of a wet treating solution, and 
atmospheric pressure by this example, The decompression pump (this example drain pump) 16 
formed in the ejection passage 12 side lower stream, Constitute from the feed pump 33 
provided in the introduction passage 10 side upper stream, and the pressure sensor 31 for 
detecting the pressure of the wet treating solution which touches the wet-ed treatment object 1 
further is formed, The control device 32 for controlling the drive of this decompression pump 16 
and this feed pump 33 by the signal from this pressure sensor 31 is formed. When are shown in 
drawing 1 , and the pressure of the wet treating solution by the side of the feed port 7 is 
constant, it is effective, but when it is this example, since the wet treating solution pressure by 
the side of introduction is also detected, the cleanliness where more precise pressure control 
was attained and which was excellent is obtained. 

[0060](5) The example shown in drawing 8 has made the portion of the ceiling which counters 
the treated surface of the wet-ed treatment object 1 two or more level differences 40a, 40b, 40c, 
41, 41b, and 41c. And on the drawing, the lower right is established for the ultrasonic elements 
16a, 16b, and 16c in the level difference ceiling parts 40a, 40b, and 40c of**, respectively. 
[0061]While an ultrasonic wave can be given in this example so that it may receive with the wet 
treating solution supplied to the intersection 14 and may counter from the introduction passage 
10 since the bottom of the right shoulder of a ceiling has formed the ultrasonic elements 16a, 
16, and 16c in the portion of **, Since the ceiling is made into step shape, the gap of an 
ultrasonic element and a wet-ed treatment object becomes almost uniform, and uniform 
washing can be performed. 

[0062] 16a, 16b, and 16c may be constituted by the ultrasonic element from which frequency 
differed. 

[0063]ln the example shown in drawing 8, the rectification part for making the flow of a wet 
treating solution uniform was provided in the portions of the introduction passage 10 and the 
ejection passage 12 which attend the intersection 14, respectively. What is necessary is for this 
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rectification part just to consist of a filter, a slit, etc., for example. 

[0064](6) Other examples of a wet treating liquid supply nozzle are shown in drawing 9 . 
[0065]ln this gestalt, the ejection passage 12 is vertically formed to the substrate 1, and the 
introduction passages 10a and 10b are symmetrically formed across this ejection passage 12. 
[0066]ln this gestalt, since wet treating solution liquid counters from the introduction passages 
10 and 10 on either side and is supplied on the substrate 1, its leakage of a penetrant remover 
decreases further, and the penetrant remover after washing is more promptly carried away by 
the ejection passage 12. The frequency with which it irradiates from two ultrasonic elements 
may be the same, or may differ. Pulse ** may be made to oscillate two ultrasonic elements to an 
oscillation or coincidence alternately with fixed time. 

[0067](7) Other examples of a wet treating liquid supply nozzle are shown in drawing 10. 
[0068]ln this gestalt, the introduction passage 10 is vertically formed to the substrate 1, and the 
ejection passages 12a and 12b are symmetrically formed across this introduction passage 10. 
[0069]This wet treating liquid supply nozzle is an object for rear-face washing, and the 
introduction passage and the ejection passage are formed at right angles to a substrate. 
[0070](8) Describe the example of a wet treatment device below. 

[0071]When it constitutes a wet treatment device using the wet treating liquid supply nozzle 2 

shown in drawing 1 and drawing 2, What is necessary is just to form the means for turning the 

opening 6 of the wet treating liquid supply nozzle 2 to the substrate 1 , and arranging it, and 

moving relatively the wet treating liquid supply nozzle 2 and the substrate 1, for example, the 

roller conveyer of the substrate 1, (not shown), as shown in drawing 1 1 . 

[0072]lt has a wet treating solution supply source and a means for supplying a wet treating 

solution to the feed port of this wet treating liquid supply nozzle from a wet treating solution 

supply source. As for a wet treating solution, it is preferred to form heating apparatus, a 

thermostat, and a heat retaining device in a proper position like the peeling process of resist a 

sake [ when it is necessary to process a wet-ed treatment object at the temperature of 70-80 
** j 

[0073]The wet-ed treatment object 1 is inserted in order to perform simultaneously wet 
treatment ** of the surface of a wet-ed treatment object, and a rear face to drawing 11, and wet 
treating liquid supply nozzle 2aS and 2aB make a pair, and are arranged. 
[0074]The wet treating liquid supply nozzle [ direction of movement / of the wet-ed treatment 
object 1 / order ] for example, aiming at electrolytic-ion-water washing (one mode of wet 
treatment) (2aF, 2aB), Three rows of the wet treating liquid supply nozzle (2bF, 2bB) (2cF, 2cB), 
for example, the wet treating liquid supply nozzle aiming at IPA (isopropyl alcohol) desiccation, 
aiming at the rinse washing (wet treatment) by ultrapure water are arranged. The drawing top 
pressure control section has omitted the graphic display. 

[0075]Wet treating liquid supply nozzle 2aF and 2aB of a couple are contacted in the both ends, 
form tunnel form space, and pour the wet-ed treatment object 1 for the inside of it. Therefore, 
even if a wet treating solution flows from the end face (field vertical to drawing overlay side) side 
of the wet-ed treatment object 1, the wet treating solution which flowed out can be received by 
lower wet treating liquid supply nozzle 2aB. 

[0076]Since washing efficiency on the back (undersurface) is high, the ultrasonic element has 
been provided only in the surface (upper surface). When using the same wet treating solution 
altogether, pressure control may be performed by one pressure control section. 
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[0077] Drawing 12 is an example at the time of moving a wet-ed treatment object up and down, 
drawing 12 (a) is a side view and drawing 12 (b) is a top view. 

[0078] Dr aw i ng 13 is the figure seen from the upper part, and dr awin g 13 stands the wet-ed 
treatment object 1, a wet treating liquid supply nozzle intersects perpendicularly in the move 
direction of the wet-ed treatment object 1, and (a), (b), and (c) install it in the longitudinal 
direction of a wet treating liquid supply nozzle, and convey the wet-ed treatment object 1 
horizontally. In this case, there is no hierarchical order in a wet-ed treatment object, and since 
washing efficiency is the same also as the surface and a rear face, an ultrasonic element may 
be provided in a rear face ( drawing 13 (c)), the surface (drawing 1 3 (b)), a rear face, and the 
surface (drawing 13 (a)). 

[0079] Drawing 14 is the figure seen from width, stands the wet-ed treatment object 1, and 
performs vertical conveyance up. 

[0080]Also when shown in drawing 14, like the case where it is shown in drawing 13, there is no 
hierarchical order in a wet-ed treatment object, and since washing efficiency is the same also as 
the surface and a rear face, an ultrasonic element may be provided in a rear face ( drawing 14 
(c)), the surface (drawing 14 (b)), a rear face, and the surface (dra wi ng 14 (a)). 
[0081] Drawing 15 is the figure seen from width, a rear face turns into the undersurface and the 
surface is the upper surface. That is, the wet-ed treatment object 1 is an example in the case of 
leveling and performing level conveyance. About arrangement of an ultrasonic element, since a 
cleaning effect on the back is high, drawing 15 (b) is generally used. 

[0082]As a wet treating solution, in a washing process, ultrapure water, electrolytic ion water, 
ozone water, hydrogen water, and other penetrant removers are raised, and an etching reagent, 
a developing solution, release liquid, etc. are suitably used in other wet down stream 
processing, for example. 

[0083](9) Other modifications of a wet treating liquid supply nozzle are shown in drawing 18. 
[0084]The basic structure of this example is the same as that of the structure shown in drawing 
9, and the ejection passages 12a and 12b are formed across the two introduction passages 10a 
and 10b which face each other. By this example, it is merely made shorter than the case where 
the distance of each exit of the introduction passages 10a and 10b and the entrance of the 
ejection passages 12a and 12b shows drawing 9. Therefore, the wet treating solution introduced 
from the introduction passages 10a and 10b is more efficiently discharged by the ejection 
passages 12a and 12b. 

[0085]Although it was considered as the structure which faces across an ejection passage in an 
introduction passage in dr awi ng 18 , it is good also as a structure which faces across an 
introduction passage conversely in an ejection passage. 

[0086](10) The modification of further others of a wet treating liquid supply nozzle is shown in 

drawing 17. 

[0087]The wet treating liquid supply nozzle shown in this example is used suitably for the rear- 
face wet treatment of a wet-ed treatment object by which level conveyance is mainly carried out. 

[0088]ln this example, the introduction passage 10 is formed in the center and the ejection 
passages 12a and 12b are established in both that side in parallel with the introduction passage 
10 across the introduction passage 10. The height of the exit of the introduction passage 10 is 
provided in the position which fell for a while from the height of the entrance of the ejection 
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passages 12a and 12b. As the difference k of the height, 0.1-2 mm is preferred. 
[0089] 

[Example(s) of Experiment]Although the example of an experiment is given to below and this 
invention is concretely explained to it, it cannot be overemphasized that this invention is not 
what is limited to these examples. 

[0090](Experiment 1) The glass substrate of the 500 mmx400 mm square was prepared. 
[0091]This glass substrate was immersed in the pure water containing aluminum 2 0 3 particle, 

and the substrate face was polluted. They were 41630 pieces when the number of the particle in 
the whole substrate face surface after contamination was measured, particle measured ** which 
has a size of 0.5 micrometers or more. 

[0092]The transverse movement method as shown in dr awing 1 1 washed after the above- 
mentioned contamination using the wet treating liquid supply nozzle shown in drawing 1 . 
However, rear-face washing was not performed in this example. 
[0093]The conditions of a wet treating liquid supply nozzle are as follows. 
[0094]- wet treating liquid supply nozzle condition nozzle length: -- distance [ with the angle 
theta 2 :45 degree board of the angle theta^S degree ejection passage of a 500 mm 

introduction passage ]: -- 1-mm opening width: - a 10-mm cleaning condition was carried out as 
follows. 

[0095]- Cleaning condition penetrant remover : electrolysis cathode ion water (pH 10) 
amount of penetrant remover used: — 12 L/min ultrasonic frequency: — 1-MHz ultrasonic wave 
electric power: -- 1 SOW feed-rate: -- 20 mm (real washing time = opening diameter/feed-rate =(4 
mm)/(20 mm/(sec)))/sec 

= 20-sec washing frequency : the number of the particle after 1-time washing washing was 150. 
[0096](Conventional example 1) The glass substrate of the 500 mmx400 mm square was 
prepared like Example 1. 

[0097]This glass substrate was immersed in the pure water containing aluminum O particle, 

and the substrate face was polluted. They were 41000 pieces when the number of the particle in 
the whole substrate face surface after contamination was measured, particle measured ** which 
has a size of 0.5 micrometers or more. 

[0098]The transverse movement method as shown in drawing 19 (b) washed after the above- 
mentioned contamination using the wet treating liquid supply nozzle shown in drawing 19 (a). 
[0099]The conditions of a wet treating liquid supply nozzle are as follows. 
[0100]- wet treating liquid supply nozzle condition nozzle length: -- 500-mm opening width: -- a 
2-mm cleaning condition was carried out as follows. 

[0101]- Cleaning condition penetrant remover : electrolysis cathode ion water (pH 10) 
amount of penetrant remover used: -- 25 L/min ultrasonic frequency: -- 1-MHz ultrasonic wave 
electric power: - 900W washing time: - 20-sec washing frequency: -- the number of the particle 
after 1-time washing washing was 640. Both who show d rawing 1 8 (b) the result of the 
conventional example 1 and the example 1 of an experiment are compared, as for the clear 
passage, in this example of an experiment, the amount of the penetrant remover used is 1/2 of 
a conventional example, and, moreover, about 4 times as much cleanliness is attained. 
Ultrasonic electric power is 1/6. 

(Example 2 of an experiment) Spin washing was performed in this example. 
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[0102]A 6-inch circular glass substrate was prepared. 

[0103]This glass substrate was immersed in the pure water containing aluminum 2 0 3 particle, 

and the substrate face was polluted. They were 20140 pieces when the number of the particle in 
the whole substrate face surface after contamination was measured, particle measured ** which 
has a size of 0.5 micrometers or more. 

[0104]The rotation method washed after the above-mentioned contamination using the wet 
treating liquid supply nozzle shown in drawing 1. 

[0105]The conditions of a wet treating liquid supply nozzle are as follows. 

[0106]- wet treating liquid supply nozzle condition nozzle length: - distance [of the angle 

theta 2 :30 degree board of the angle theta^SO degree ejection passage of a 152 mm 

introduction passage, and an opening ]: -- 1 mm opening width: -- a 10-mm cleaning condition 
was carried out as follows. 

[0107]- cleaning condition penetrant remover: -- amount of electrolytic-ion-water penetrant 
remover used: -- 1 L/min ultrasonic frequency: -- 1-MHz ultrasonic wave electric power: -- 60W 
washing time: -- 10-sec number-of-rotations: -- the number of the particle after 300-rpm washing 
was 13. 

[0108](Conventional example 2) The circular glass substrate of 6 inch diameters was prepared 
like the example 2 of an experiment. 

[0109]This glass substrate was immersed in the pure water containing aluminum 2 0 3 particle, 

and the substrate face was polluted. They were 19930 pieces when the number of the particle in 
the whole substrate face surface after contamination was measured, particle measured ** which 
has a size of 0.5 micrometers or more. 

[0110]Spin washing was performed after the above-mentioned contamination using the wet 

treating liquid supply nozzle shown in drawing 19 (a). 

[01 1 1]The conditions of a wet treating liquid supply nozzle are as follows. 

[01 12]- wet treating liquid supply nozzle condition nozzle length: - 152-mm opening width: -- a 

2-mm cleaning condition was carried out as follows. 

[0113]- cleaning condition penetrant remover: — amount of electrolysis cathode ion water 
penetrant remover used: --10 L/min ultrasonic frequency: — 1-MHz ultrasonic wave electric 
power: — 300W washing time: -- 10-sec number-of-rotations: — the number of the particle after 
300-rpm washing was 32. The conventional example 2 and the example 2 of an experiment 
which show drawing 18 (a) the result of the conventional example 2 and the example 2 of an 
experiment are compared, as for the clear passage, also in rotation washing, the amount of the 
penetrant remover used is 1/10 of a conventional example, ultrasonic electric power is 1/5, and, 
moreover, about 3 times as much cleanliness is attained by this example. When were 
experimented by carrying out various change of D and H besides the above example of an 
experiment, and P w >= P a was filled, high cleanliness was attained like the example 1 of an 

experiment, and the example 2 of an experiment by the small amount of the penetrant remover 

used. 

[0114] 

[Effect of the lnvention]According to this invention, a washing degree higher than before can be 
attained by the conventional amount of the water used of about 1/10. 
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[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional side elevation of the wet treating liquid supply nozzle concerning an 
example. 

[Drawing 2](a) is a bottom view of drawing 1 and (b) is a top view of drawing 1. 
[Drawing 3] It is a key map of the wet treating liquid supply nozzle concerning other examples. 
[Drawing 4]lt is a sectional side elevation of the wet treating liquid supply nozzle concerning the 
example of further others. 

[Drawing 5] (a) is a bottom view of drawing 4 and (b) is a top view of drawing 4 . 
[Drawing 6] It is a top view of the wet treating liquid supply nozzle concerning other examples. 
[Drawing 7] It is a sectional side elevation of the wet treating liquid supply nozzle concerning 
other examples. 

[Drawing SjStarting the example of further others, (a) is a sectional side elevation and (b) is a 
top view. 

[Drawing 9]Starting the example of further others, (a) is a sectional side elevation and (b) is a 
top view. 

[Drawing 10] Starting the example of further others, (a) is a sectional side elevation and (b) is a 
top view. 

[Drawing 11]Starting the example of further others, (a) is a sectional side elevation and (b) is a 
top view. 

[Drawing 12]The wet treatment device concerning an example is shown, (a) is a side view and 
(b) is a top view. 

[Drawing 1 3] It is a top view showing the washing station which (a), (b), and (c) require for an 
example. 

[Drawing 14]lt is a side view showing the washing station which (a), (b), and (c) require for an 
example. 

[Drawing 15]lt is a side view showing the washing station which (a), (b), and (c) require for an 
example. 

[Drawing 16] lt is a sectional view of the wet treatment device concerning an example. 
[ Drawin g 17]l t is a sectional view of the wet treatment device concerning an example. 
[Drawing 18]lt is a graph which shows the result of the example of an experiment, and a 
conventional example, (a) The case of rotation washing is shown and (b) shows the case of 
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conveyance washing. 

[Drawing 19] lt is the side view and top view of a washing station concerning a conventional 
example. 

[Drawing 20]lt is an enlarged drawing of the wet treating liquid supply nozzle shown in drawing 
19. 

[Description of Notations] 

1 Wet-ed treatment object (substrate), 

2 Wet treating liquid supply nozzle, 

3 Ultrasonic element, 

4 Penetrant remover feed chamber, 

5 Penetrant remover 

5' penetrant remover (after washing) 

6 Opening, 

7 Feed port, 

10 Introduction passage, 

12 Ejection passage, 

13 Pressure control section, 

14 Intersection, 

15 Outlet, 

16 Decompression pump, 

18 Ceiling part, 

19 Spurting parts for contact gas prevention, 
22 Control device, 

24 Sensor, 

25 Drain piping 

26 Connecting part, 

27 Drainage system, 

28 Supporter, 

29 Valve opening-and-closing actuator, 

30 Valve, 

31 Pressure sensor, 

32 Control device, 

33 Feed pump, 

34 Decompression pump (drain pump), 

40a, 40b, and 40c Ceiling level difference part, 
50 Nozzle structure object. 

[Translation done.] 
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